Background Interest in medical errors has increased during the last few years owing to the number of medical malpractice claims. Reasons for the increasing number of claims may be related to patients' higher expectations, iatrogenic injury, and the growth of the legal services industry. Claims analysis provides helpful information in specialties in which a higher number of errors occur, highlighting areas where orthopaedic care might be improved. Questions/purposes We determined: (1) the number of claims involving orthopaedics and traumatology in Rome;
Introduction
Medical malpractice claims have increased during the last 10 years [12, 24] . A medical error may be defined as an inappropriate action in medical practice because of an act commission or omission attributable to incorrect judgment. Malpractice may be defined as a ''professional responsibility derived from inadequate medical care caused by lack of competence, negligence, or deceit'' [1] . Medical liability is the ''obligation to repair or satisfy the consequences of medical action from a penal, civil, or administrative perspective'' [1] .
General surgery, gynecology, and orthopaedics and traumatology are the specialties most involved in claims in Italy [23, 24] . In the United States orthopaedics claims account for approximately 7% of such lawsuits [6, 11] . Some studies [9, 19] state that the main causes of claims against orthopaedic surgeons are attributed to surgical errors, improper treatments, and misdiagnoses. Furthermore, some physicians perceive trauma care as a specialty with a high risk of malpractice [9, 20] . Communication errors and failure to obtain adequate informed consent from patients also are frequent causes of litigation [4, 26] . In monetary terms, the defense costs and total payments to plaintiffs to settle claims are high [26] . Studdert et al. reported in their study that USD 73 million (approximately 21% of total costs) was paid for defense costs [21] . Between 2005 and 2006 in the United Kingdom, the total legal costs were more than USD 160 million, almost 1/3 the value of the claims [12] . Higgins [11] suggested that physicians should take extra care with their diagnosis and surgical procedures to help to avoid litigation. Furthermore, improved communication with patients, vigilance, and education may help to reduce medicolegal litigation [4, 13] .
In Italy, the reasons lawsuits are brought and the reasoning behind the judgments are not entirely clear because malpractice claims are confidential; thus there are limited data regarding such judgments. To address this issue, the Observatory Project on Medical Responsibility (ORMe) was created in 2007 via an agreement between the Civil Court of Rome and the Court of Appeal of Rome, the University of Rome ''Tor Vergata'', and The Provincial Order of Physicians and Surgeons and Dentistry of Rome. ORMe is a scientific association with the aim to promote research regarding medical professional liability by monitoring and analyzing all relevant jurisprudence of the Court of Rome since 2001. The first data from the ORMe study were presented in October 2009 at the Istituto Superiore di Sanità (The Higher Institute of Health) [2] and showed that orthopaedics and traumatology are among the medical specialties most likely to be subject to malpractice lawsuits. This analysis generated great interest and concern among orthopaedic surgeons, and as a result an agreement was reached in June 2010 between the Italian Society of Orthopaedics and Traumatology (SIOT) and ORMe. This agreement allowed us, in this study, to analyze the judgments previously filed in the ORMe database regarding orthopaedics and traumatology professional liability, with the aim of identifying critical areas where orthopaedic care might be improved.
We therefore determined: (1) the number of claims involving orthopaedics and traumatology filed in Rome and how many orthopaedic surgeons were found liable;
(2) whether the risk of litigation is greater in trauma care or elective surgery; (3) the surgical procedures most commonly involved in claims and whether indemnity payments are higher in elective orthopaedic surgery than in trauma surgery; (4) the time between the adverse medical event and the judgment date; and (5) how often an improper informed consent case succeeded in court.
Material and Methods
We retrospectively examined the judgments of 1925 case studies of professional liability lawsuits and judgments from the Civil Court of Rome filed and heard between January 1, 2004, and December 31, 2010. The Italian legal system is based on Roman law. The court system is divided into three levels for criminal and civil proceedings. At the first level, a case is tried in a court of first instance (Tribunale) and involves a single judge. All decisions of first instance may be appealed. An appeal is a process for requesting a formal change to an official decision because of a belief that the court failed to appreciate all the facts or that the court incorrectly interpreted the law. The Court of Appeal sits at the second level of the Italian judicial system and consists of three judges; it decides appeals from courts of first instance. The highest level of justice is the Supreme Court (Suprema Corte di Cassazione). It is a collegiate body and generally consists of five members. Appeals to the Supreme Court are only possible on points of law, and its role is to ensure the exact observance and uniform interpretation of the law. If the Supreme Court considers the appeals well founded, the contested judgment is overruled and it may refer the court documents to the judge and order a new trial.
Italian physicians are open to civil and criminal liability in medical malpractice cases. Civil liability is the legal consequence of any illicit professional conduct, and when a physician is found liable by the civil court compensation for damage is awarded. Physicians also may be judged by a criminal court in cases involving negligence in personal injuries [25] . In this study, we examined only civil proceedings against medical professional liability; in particular, we analyzed claims where the final judgment was determined by the court of first instance.
All of the judgments studied here were included in the ORMe database via a program called Sirfind, which was designed specifically for that task and is used by the Civil Court of Rome. First, two of the current authors (LTM, EM) collected the filed documents and selected those regarding orthopaedics and traumatology in the ORMe database; data from the ORMe database can be accessed only by attorneys or medicolegals. Second, three of us (LTM, AE, VM, all medicolegals) extracted the following information: (1) total number of judgments regarding orthopaedics and traumatology, general surgery, gynecology, and plastic surgery;
(2) judgment decisions: accepted or dismissed; (3) number of defendants; (4) subjects found liable or not liable; (5) surgical procedure: elective or trauma surgery; (6) anatomic area involved: upper limbs, lower limbs, or spine; (7) type of surgical procedure performed; (8) the indemnity payment for medical malpractice; (9) average time between adverse medical event, claim file, and judgment date; and (10) absence of or defects in the informed consent procedure. Finally, three of us (AG, UT, EM) then analyzed the extracted data.
We compared orthopaedics and traumatology with general surgery, gynecology, and plastic surgery (Bernoulli's model), determining differences in the number of claims using Student's t-test. We also used Student's t-test to determine differences in the average compensation between elective surgery and trauma surgery. We used Microsoft Excel for Windows XP software (Microsoft Inc, Redmond, WA, USA) for all analyses.
Results
Among the 1925 claims, 243 (13%) related to orthopaedics and traumatology, 631 to general surgery, 199 to gynecology, and 195 to plastic surgery. All claims were resolved by a final judgment. The prevalence of orthopaedic claims was 0.46 per 1000 patients discharged (outpatients) ( Table 1 ). The orthopaedist's risk of being sued was less (p \ 0.01) than that of general surgeons and plastic surgeons, but was greater (p \ 0.01) than the gynecologist's risk ( Table 2 ). Of the 243 claims related to orthopaedics or traumatology, 182 (75%) were found in favor of the plaintiff and 61 (25%) were dismissed. Medical professionals were sued in 70% of claims and of these 94% were orthopaedic surgeons, 2.4% were anesthetists, and 2% were general surgeons. In addition, one radiologist, one nurse, and one physiotherapist were sued (Table 3) . Surgical teams were sued in 30 claims (12% of claims); the surgeon and assistants were found liable in 16 cases, the surgeon alone in six, and the team was found not liable in eight cases.
Elective surgery was responsible for 149 judgments (61%) and trauma surgery for 94 (39%).
In 75 cases, claims were filed for procedures involving upper limbs (31%), in 136 cases, lower limbs (56%); and in 32 cases, the spine (13%). THA and lumbar discectomy and decompression were the most commonly litigated procedures followed by knee arthroscopy, nonsurgical treatment, metatarsal osteotomy for hallux valgus correction, hand surgery, and other procedures ( Table 4 ). A total of €12,361,755 (USD 16, 193, 899) was paid in compensation between 2004 and 2010, with an average of €71,594 (USD 93,788) per case. A higher indemnity was paid for spine surgery and THA ( Table 5 ). The procedure with the highest mean award was lumbar spine fusion (€164,475; USD 216,498), and the single highest award was paid in a lumbar spine decompression case (€1,400,000; USD 1,842,820). Total indemnity payments for elective surgery were €8,604,168 (USD 11,271,460) and €3,757,586 (USD 4,922,437) for trauma surgery. The average compensation per case was similar (p = 0.16) for elective and trauma surgery: €86,549 (USD 113,379) (SD €216,200; USD 279,742) and €57,349 (USD 75,127) (SD, €100,500; USD 131,655), respectively. A total of €667,866 (USD 874,904) was paid for inadequate informed consent claims. The average compensation per claim was €60,700 (USD 79,517) (range, USD 4,142-USD 302,109; SD, USD 90,929). When inadequate informed consent was the only claim in a successful litigation, €3200 (USD 4192) was paid. We identified six death claim cases and a total of €2,985,644 (USD 3,948,527) was paid (average, USD 644,141; SD, USD 1,989,105) ( Table 6 ). We observed a Table 7) . The average waiting period between the adverse medical event and filing the claim was 3.2 years (range, 1-8 years), whereas there were 3.8 years (range, 2-8 years) (Table 8) between filing the claim and the judgment date.
Inadequate informed consent occurred in 12 cases (5%) ( Table 9 ). The likelihood of recurrence following hallux valgus correction was not specified in the informed consent and it was the only reason for successful litigation in one case.
Discussion
Khan et al. [12] stated that monitoring judgments may be useful to develop prevention strategies and reduce the number of claims. They also stated that although healthcare systems differ worldwide the underlying issues are common, and understanding these problems can help physicians to provide improved care for their patients [12] . Wong et al. [26] investigated various medical errors through a survey of the membership of the American Academy of Orthopaedic Surgeons (AAOS). They found equipment errors (such as instrumentation errors, technical use errors, intraoperative breakage) and communication errors (between surgeons and patients or their families) are the most frequently observed and that medication and wrong-site surgery are high-risk areas. They suggested this sort of analysis would be helpful to point out critical areas of potential additional research to improve orthopaedic care. The creation of a national database also may help to fill the knowledge gap regarding medical malpractice [5] . The British National Health Service Litigation Authority is a special health authority that manages claims against the National Health Service and provides the largest database of medical malpractice [16] . Because of an agreement between SIOT and ORMe, we were able to monitor filed professional liability cases, to identify areas where orthopaedic care may be improved, and ultimately to create a national database. We addressed the following questions: How many claims involving orthopaedics and traumatology have been reported in Rome? How many orthopaedic surgeons have been found liable? Is the risk of litigation greater in elective surgery or in trauma surgery? What is the surgical procedure most commonly involved in claims? What is the amount of compensation paid for each surgical procedure? Is indemnity payment higher in elective orthopaedic surgery than in trauma surgery? How much time elapses between the adverse medical event and the judgment date? How often has an improper informed consent case succeeded in court? Can an improperly obtained informed consent be the reason for an accepted judgment?
Our study has several limitations. First, we were unable to determine the total number of procedures, whether surgical or not, performed during the study period. Healthcare in Italy is provided by a public-private mixed system (the public sector is the National Health Service or Servizio Sanitario Nazionale). Patients may choose a private hospital where they pay for healthcare whether directly or by private insurance. We know the number of procedures performed in public hospitals as they are provided by the Servizio Sanitario Nazionale, but we are unable to obtain data regarding the procedures done in private hospitals as they have not been officially registered. Thus, we cannot estimate what percentage of procedures lead to claims. However, our database does include claims regarding public and private hospitals. Second, because our data sources are restricted to Civil Court judgments, we have no information regarding cases settled out of court. We assume these cases would make up a large proportion of successful claims. Therefore our cases comprised only a part of all successful malpractice claims in the field of orthopaedics and traumatology during the analysis period, and our data would underestimate the numbers of claims. It is impossible to know whether the inclusion of these additional claims would change our findings and conclusions. Third, we had access only to data regarding the Court of Rome. We did not have access to any data from other courts and consequently we are not able to provide any comparisons. Finally, because we restricted our analysis to the court of first instance, we are unable to determine whether some of the judgments were successfully appealed by the Court of Appeals or the Supreme Court. Some authors noted an increase in litigation between 1996 and 2006 [5, 12, 24] . Khan et al. reported that the number of medical malpractice claims in England in 1978 was approximately 500, compared with 7000 between 1990 and 1991 [12] . Traina [24] reported a 50% increase in the number of medical malpractice cases filed between the early 1980 s and 1986, and an additional 90% increase in 1987. In Italy, currently, more than 15,000 civil medical professional liability proceedings are filed each year and more than €10 billion is paid in compensation to plaintiffs [24] . Several factors may explain the increase in claims. Progress in diagnosis and surgical techniques have increased patients' expectations [2, 15] , and subspecialization has helped to instill in patients a stronger belief in the higher likelihood or certainty of success. Moreover, malpractice suits also are filed for financial reasons. In 2009, Traina [24] reported that orthopaedics and traumatology are among the specialties most commonly involved in malpractice suits. These data have been confirmed by an international study [9] and the ORMe project [2] . However, the risk of orthopaedic surgeons being sued is less than the risk for general surgeons and plastic surgeons. Orthopaedic teams were sued in approximately 12% of judgments and found liable in more than 70% of those cases. Furthermore, if we consider only these judgments, we find that surgeons and assistants were judged liable in 73% of cases.
We believe that surgical assistants should warn the surgeon when they see that an error is about to occur.
Fattorini et al. [8] analyzed civil cases regarding orthopaedics and traumatology from five regions of Italy. They reported that 72% of litigations concerned traumatology. We found the number of traumatology claims was lower than the number for elective surgery. Other authors have published similar data [14, 20] . McGwin et al. [14] considered 13 medical and surgical specialties and found that trauma care had the fewest lawsuits per 10,000 patient days. Stewart et al. [20] stated that the likelihood of being sued for trauma malpractice is less than for elective surgery. However, that study regarded general surgery and included only a few trauma cases.
Our data show that spine surgery, THA, knee arthroscopy, nonsurgical treatment, and foot surgery are the specialties most commonly involved in malpractice claims. Looking at all 243 judgments, the most common reasons for litigation in the emergency department relate to nonsurgical treatment and misdiagnosis (10.2% and 5.7% respectively of all judgments). Furthermore, the number of claims is not proportional to the severity of injury [9, 12] . In 2003, Gould et al. [9] reported that hip, tibial, and distal radius fractures were the most common fractures involved in litigations. Guly noted that 80% of all errors made in emergency departments involved missed fractures [10] . A careful medical examination, paying particular attention to circulatory and neurologic status, careful medical history, and accurate and complete documentation in the emergency first aid medical records would reduce such claims. We found that higher compensation was paid for spinal surgery, THA, knee arthroscopy, and foot surgery, according to national [8] and international studies [21] . In addition, the cost of claims in cases where patients received treatment for trauma was lower than for cases involving elective surgery. Similar findings were reported by Khan et al. [12] . The average compensation paid for THA is consistent with that reported in the literature, whereas the amount paid for TKA is lower in Rome [24, 25] . An average of €71,594 (USD 94,375) was paid for accepted claims, ranging from €6000 to €164,000 (USD 7763 to USD 212,194) depending on the surgical procedure, and it is lower compared with the amount in the United States reported by Suk et al. (Table 10 ) [22] . However, it is difficult to compare statistics from different studies because the data come from different sources, for example surveys [26] , insurance companies [21] , hospital experience [20] , or national databases [4, 5] , and a standardized method for research is not used. In Rome, many surgeons have maximum coverage greater than €2,000,000 (USD 2,587,730). When comparing these numbers with ours, the average compensation for medical errors is much lower than the maximum coverage. This suggests that orthopaedic surgeons choose professional insurance with lower maximum coverage. However, the reason why patients are encouraged to pursue compensation is not always to improve the medical delivery system or individual behavior, but to obtain compensation and income for attorneys. In fact, various legal firms widely advertise their services to attract clients, stating that it is possible to obtain financial rewards from litigation [11] ; such firms often offer free online advice [18] . Ries et al. [17] suggested that the number of claims is not directly proportional to the number of medical services but rather to the number of attorneys operating in a certain area.
The average times were 3.2 years between the adverse medical event and filing the claim and 3.8 years between filing the claim and the judgment date. These times were similar and consistent with the data registered in the United States (3.1 years) [6] .
Satisfactory treatment does not reduce the importance of informed consent, which, if not properly obtained, could be the only reason for a claim and judgment. The most common method used to obtain consent is a standardized model that contains only the sentence ''the risks and benefits of the surgical treatment have been discussed with the patient''. Thus, patients are not always fully informed about the risks connected to the surgical procedure, the occurrence frequency, and the risks and benefits of alternative medically reasonable approaches. In our analysis, some orthopaedic surgeons were found liable for lack of informed consent when they obtained some sort of ''standardized informed consent'' and only added the patient's personal data, the type of surgical procedure, but without reference to complications. In 2008, a judgment of the Civil Court of Rome (no. 2272) defined informed consent obtained in that case as a ''summary and not specific for that type of surgery''. Unfortunately, there are no data clarifying how surgical complications should be discussed. The AAOS suggests that at least one of the most severe complications, like death or amputation, should be mentioned [7] . We believe it is important to adopt a specific informed consent for each type of surgery, describing general and local complications and possible alternative treatments. This might help the patient better understand the risks involved in the surgical procedure [6] . Bhattacharyya et al. [6] suggested if informed consent was obtained in the surgeon's office by the operating surgeons there would be a lower rate of litigation compared with informed consent obtained in hospital wards or in the preoperative holding areas. They also suggest that the inclusion of a statement declaring that informed consent was obtained and a brief description of the informed consent process in the surgeon's notes would decrease the risk of indemnity payout. Orthopaedics and traumatology are frequently involved in malpractice litigations but the risk of claims is less than for general surgery and plastic surgery. The risk of litigation for orthopaedics surgeons who deal with trauma surgery is not greater than in elective surgery. Spine surgery, THA, and nonsurgical treatments are the procedures most cited in claims. The average indemnity payment seems to be higher for elective surgery than for trauma surgery, but additional studies are needed. Surgeons must ensure that they obtain informed consent correctly to reduce the litigation rate. Continuous monitoring of judgments also is useful to develop effective prevention strategies and reduce the number of claims.
